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ои mitogen ‘amniotic cell ‘nt = meristem. lateral meristem cork cambium 
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ans nuclear envelope = nucleus forming 
chromosome wantu chromatin 


udar Ет пела 
DNA = 


1 chromosome = 1 chromatid 15: chromatin 
1 mother cell là 4 daughter cell 


meiosis | 
Prophase | 


Interphase | 


Metaphase | 


Telophase | 
and Cytokinesis 


5 
OnDemand 
D 

Taunton cosmic. 

free radice inaug 

dd Е 

СА w 

disease — inflammation 

їзїш hypoxia 


Ї telomere = залы chromosome uasmnefeflutie cell 
gene ; Werner Syndrome = cell srusifadionioin® 


ма = 0nsantivə cell “ї apoptosis 
necrosis. 


С 


Kingdom 


fi nucleoid 


laii organelle 


йома: 


prokaryote 


oniani cell wall 


lisi nuclear membrane 


ñ ribosome 70s 


cell wall iu peptidoglycan 


binary fission 


malang 1 cell asbirlnfiéondi [wawa L eî crystal violet uñqnveson 
“ia назив endospore- cell membrane 
liii embryo г coccus peptidoglycan (wun) — #4 crystal violet laignyswon 
E f 
— |- bacillus ako 
TE cell membrane 3 
i L spirochete gram sve 
fi capsule ñawsan cell wall E protobacteria daveanevtuay = purple 
ram -ve 
quor ل‎ [° sulfer bacterla 
gram +ve— ая Танам =Phizobium sp. 


OnDemand 
idoia 
lipopolysaccharide —— фей safranin O 


outer membrane 


peptidoglycan (илә) 


gram -ve 


utin |- chlamydia 


Domain Bacteria 


Subkingdom Eubacteria (миз 10) — 
L cyanobacteria (blue-green algae) 


Tusugs : Spirulina (ализэнитйнэәч]. 
татті онша (bacteriochlorophyll, 
phycobilin, carotenoid) 

атаа : Anabaena, 

Nostoc ‘Tuuwunes, Oscillatoria sp. 
Domain Archaea 


|- spirochetes 


a. u gram -ve 
l spiral shape 
|- gram-positive bacteria 


Turunda 
Intracellular parasite 


parasite = syphilis 
n 


wena lactic : Lactobacillus sp. 
visurus 


waa endospore numu : Bacillus sp. 
(Tra bacillus anthracis) 


Streptomyces sp. 


ii cell wall q 


‘Lift cell wall 


[ 


mycoplasma = cell ñiñnñqe 
Mycoplasma pneumoniae Ўзазвазъм 
Domain Archae ваў | 


20 


m 
Е Archaea 
Subkingdom Archaebacteria = 
Oañluñauqañewñflsiannras) bacteria lungen yellow stone 
Korarchaeota _[ oldest lineage in domain 
= etis — photosynthetic bacteria ñ dead sea 
Ne hseota —— | 
MN W genome e [м m gos foannilafinseisneta | 
Euryacchaeota 
L тонн ‘Lisi organelle boiu 
Crenarchaeota Thermobacteria flagella 1 d 
| ku eukaryote fini nucleus #эйеўи cell duemîn undulating 
a amanar 1 cell uslisnioffiondu [ š organelle ñuñu ‘sii organelle feiu | membrane 
iñ tissue ribosome 70s & 80s $- many flagella Triconympha 1м149аао 
Diplomonadida 1й е nucleus 2 ёш Trichomonas vaginalis 
l — Giardia lambia 
Paraba: 
Euglenozoa — Г 18 flagella. 
euglena (ñ carotenoid, chlorophyll ldeesassuar, ñ eye spot) {wis (chlorophyll + carotenoid) 
Trypanosoma (Taree wat!) 2 flagella 
Alveolata —Dinofiageliate naga (red tide) 
бензо lidor cell (alveoli) mutualism siutiennda 
I— Apicomplexa wis 
Stramenopila š leseadosunstioni cell host 
е Plasmodium (lsesrandfu, #увбмшіњи вын) 
25158 Plasmodium 
ини N cilia 
ате 
el риает —- structure 
Vorficella онин 
Stentor 
Stramenopila map 
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unih d 
diatom (iownaumuves) 
ail chlorophyll A, B, carotenoid 
[ Sete in 
Chlorophyta (Win) 


Rhodophyta (ues) 


Stramenopila 5 
que ээй ашай 
adu flagella #йүшша айты wangliesjlassatoa complex qa OnDemand 
[ neva 
brown slgae(ioma) Кер, Sargassum (lslsgugs), Laminaria, Padina, Fucus (iu K*) 


Chlorella (yivensevsiasltisieu), Spirogyra wanmi (spiral chloroplast), anwiatilw 


osi luu 

cell wall айм silica 

thie, in 

чп diatom #йшё1ёшийтїл (diatomaceous earth) vldrer, wie, dioi. 


Г 3018 phycoerythrin > phycocyanin 


Plasmodium slime mold : жалы nucleus 


Займ flagella втызалпалитэнйш| 


бе s "igetenlunisla hua Porphyra (ens) 
Mycetozoa (uñan) E cellular slime mold : 1 nucleus, бат: ahe pseudopod Sonens | P wijuuwuoayfə Gracilaria (wmf) 
Stemonitis Sp., Physarum sp. арни neavetou, ıine 
Nias ania Entamoeba histolytica (lsetelumu) | 
Entamoeba gingivalis 
O eukaryote intamoebe coli ideis nucleus 
uae (chlorophyll a, b, carotenoid) # organelle фйеўн 
multicellular Замбил йы tissue ribosome 70s & 80s 
бтн embryo # cell wall ч cellulose wat pectin 
" H 
im uollideufusudewflitnersus = (набай фуотива, iff, liverwort каены 
ule Alternation of generation (C pen y 
вепаметіо бна zygote sporophyte 
gametophyte spore " 
LA util m 
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| L mom wies, ooa nqs, sphagnum 
nami rhizold edntson 
RR Xin pbi ha vananann spore wanuyuq 
Selina m т EL antilufienslswanad caulidium nêna 
G Kunawa thallus OnDemand 
sch ' phyllidium agate 
+ Bryophyta Lidl, aan, на, uña ananaynləvəs protonema 
и — ptiouns)éutiinndousiuednensudien 
- f 8 ii - iwtljetniheridium lw sperm 
ا‎ оила орну neu — wit = archegonium anl 
single fertilization отавузлйтщӣнайи (monoecious) 
= winaeafovarled ; uarlef = sporanglum ———— homospore wFousndu (dioecious) 
S а G wavetin 
N hornwort 
| Hepaticophyta liverwort G unin 5 G wunda 5 
А б ayare азтай G — G istas lusso 
малата lifivon/f rhizoid 
dichotomous branching мененн: 
| Anthacerophute antheridium wands. a ste аа 
fuadiuiin archegonium 
siiani rhizold ssuv mes, #етилнй, абонати, 
| Thuk ОЯ salle, ите, wranseron, 
Motu Ti уна anutoune, aeuiton, qifil 
ілба же — 
L fuss ц dii 
Lucophyta [ ycopodium крк ements senrusniatguy gametophyte 
nun, MATION, (Roun, айлин ñ, 
mon Selaginella = heterospore finn алди Lufuriats 
" ыйа ое WWnowañwayanqañu 
сг бабат йашын aieo bs 
canine әрини арак, тов ОКИ рова 
š # tracheid lu xylem 
Pterophyta fixie, Pterophyta ms 
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lL frie 


L Pterophyta 


iiia vul ane 
G "m z L 
E wiwa utu = antheridium & archegonium [itera 
Psilotum sp. = warenswen: " зувсшзтизї ууш gametophyte dau" кос 
шеше = = E e | 
usiunyaiñuuqo гок zome) dniunie 
tlle, ачулы, lurî { 5 
idi ndi 9 riii Gute fu, Lid luuras unten өлабаца: йлы 
w driutendutenoeals Наган 
Pira кама vis d bi hir 
اوج‎ wîvêêıî silica атан OREO ENG 
antheridium & archegonium ا‎ š rhizold, lune 
Ls & Tareahomeludnêunînurnntîiy 
fern strobillus ad^satief vie гање е 
p fu, oyaoniisonn, wouter, лип, томар rachel те в 
| | uyuues, sene, nud, gatur û tracheld lu xem n/t lula 
Lc uslurnaduuan = prothalus 8 rhizome үйшйлйч1ййч 
iiin Sleuvfo strobillus circinate vernation 
Ls š rhizoid linn = анду sorus = njuvestuatied 
| йиз йаи = antheridium & erchegonium finssuazennssy——an | homospore umu inih 
single fertilization û tracheld lu xylem 
Syliison/4l/wa. au 2 lu, 3 Tn, audas, aumoa, audios polar nuclei — endosperm(2n) 
| castapa E heterospore 8 tracheid lu xylem 
эмей = pollen grain 
ч au = "utissnenutimvuup, Quhunununna 
анайы = embryo sac r: 
[— Cycadophyta бийте anion 
ousrnematquaunugeverindn 
LI 
L- Ginkophyte ^ uisu (Ginkgo biloba) 
a= diéntim G — — eluisaftn 
s dient iiie (Gnetum), #эёг (Ephedra) — 
L_Gnetophyta 5 —— huinua 
"antro unumnän 
etiisen/53l/wa = Anthophyta #niuuanñañnu 


Saoon/541/us = Anthophyta mel. 
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—fisiisen/#al¥/wa = Anthophyta 


[ heterospore 
Firmen, sən, шин, bith, aunzia/aunlgimd, [ |- AÑ = pollen grain 
ameintimmsesen, amiinien аннан = embryo sac 
G B 
rh 
fan 
€ | au 
эзйайзїнїййиөзлшйшна 
| uar 
imag | xr 
T В 


double fertilization 


Lr sperm«egg — embryo(2n) 
зрегт+роіаг nuclei — endosperm(3n) 


xylem f vessel > tracheid 


Dicotyledonae —— 
2 class — 
Monocotyledonae 


Ausus 2 Ie 
dul duneur [m 
тюш 
БЯ 
š cambium ıa? qêrîn 
doutisznaniveseenfidnusu 4-5 Fang 
івалгі 4 uan(tetrarch) 
 lsšiñəunsasəu злобен 
azam laudes 
menu epigeal 
Fannin 
nudos 1 Зы Blu Fsevunuuhunane ls 
senan 
viedniuenss alius 
sii cambium lia qyênuîne 
dawtlss en vessanidnuou З wfenipar 
sedent luranintFusênannni¬ 4 uan (polyarch) 
ўийаўингеет (coleoptile) s»nseu (coleorhiza) 
Эгашетилтй endosperm uaz lmáus 
snsrenutiti hypogeal 
Seniimsgenin 


ÓÓ——— ap 
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7. ali, son, 
ма 


8, natin 


Hepaticophyta 


Sodio 


nun (si 


E 


Anthocerophyte | Bryophyta | Lycophyte | Pterophyta [Conferophy су 


тоша 


ingle fertilization) 


frien 


#йййөөп ЇЙ ама 


fiîlan #219 wa 


EES ET anon 


Fion ihi soo, an, 
Wah, ашпа, аш т, 
Я 
албит» 


stobllus unu sorus (ngvey sporangium) luiu wae sporangium Чммзлтг мен 


€ 


- 


wawqen 
(double fertilization) 


Gower 


Kingdom 


eukaryote 


unicellular / multicellular 
liu tissue 

luii embryo 

# hyphe dudully ense 
(septate or non-septate) 

haustoria = hypha f Tuan cell host 
mycelium 
reproduction 


Chytridiomycota (non-septate) 
chytrid nnus annannati flagella 
usdelulwaviad, f, деў 1ши їл 
reproduction Tees spore 
sexual —— spore š flagella 1 iñu = zoospore 
Zygomycota(non-septate) 


soe (Rhizopus) truvusitis 

Rhizopus nigrican wie fumalic acid 

spore 

'sexual—— zygospore in zygosporangium 


ҮЛ =з 


reproduction 


Ascomycota (septate) 
Basidiomycota (septate) 


Fungi imperfecti a ‘asexual reproduction only 
Penicillium notatum 


ттл дате fungi Seddislnduiusdtie auf 
әнааты (decomposer) /1is3a (heterothroph) 


Sifou nucleus 5 
š organelle ййәйи 

ribosome 70s & 80s 

cell wall йш chitin 

"liii chloroplast 


OnDemand | 


ngu hupha Tiwfiüsunnz/wás enzyme aanwansuenerad/gestudnr 
nssiiundiu fruiting body vimninfiatasatiefannnnsiusudunn 
muna 

sexual (conjugation) = тэнүәз cytoplasm «ieu (plasmogamu) 
uñaeusan nucleus (кагуодату) ~ mitosis — spore 
asexual Wieiiedousedoulsimnsan = imsut 

nucleus — mitosis — spore 

yeast, mues lugsannssie ms 

mey Aspergillus flavus lua aw aflatoxin vessel 
Aspergillus niger wie citric acid 

cup fungi morel, truffle ñunšurnsennu, ататек 


umeta doe vi г spore 
asexual yeast — budding 


uni or multicellular [ 
reproduction sexual — ascospore lu ascus 


ufaxîione = cub fungi 
тайн, muvi їзйөүөтйү 
mycorrhiza oyunu sonoma 


maia suysin молота uñunqnaqnansolunnsgaqa, 
friseluvilunrsuiuelgedu (айван, viene) 


sexual reproduction only basidiospore lë fruiting body | 


Animalia Web. 
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Porifera | 
Coelenterata Sulsi тише 

nucleus n Porifera | 

organelle бәй | amnoriemu asymmetry lianer шы M o dede 

radial symmetry douvesihemu 
ribosome 70s & 80s 
= ا ا ی‎ Echinodermata(adult) 
€— хя cell wall P P _ Е: 
eukaryote: biradial symmetry douvesinsontuiteudu 4 unu Lor 


‘Lai chloroplast 


guile bilateral symmetry Фтнїтүзл — Platyhelminthes Fuly | 
— Platyhelminthes 
multicellular assets tissue | 
trochophore Mollusca 


| А ы] | onmeiatmudacves [7 Protostomia 
Annelid 
B edis ics nnelida 
| вепяметвейт та blastopore = erie destonifiadeu ecdysozoa 
# embryo anommsiisuves endoderm deuterostomia narsminifesion Nematoda 
15 ramonii L Echinodermata ‘Arthropoda 
ini annmnnnamniuanaa L- germ tayer of embryo — dipleurula larva — estis 
intisíonsinuuedet 
melisan T 2 $u = ectoderm + endoderm Coelenterata 
3% (coelom) 3 $u = ectoderm + mesoderm + endoderm — Platyhelminthes #14 
Annelida Porifera acoelom = 3 бийдай Platyhelminthes 
pacer siege Artropoda Сейте pseudocoelom = mesoderm usinain ectoderm/endoderm — Nematoda 
seva? mesode И дсб : 
ааах. Chordata — MTS 
D» cd Nematoda 
skeleton Annelida 
askeleton 
Mollusca (мае отн) Mollusca (sa) 
seamen endoskeleto Echinodermata 


Chordata 


Arthropoda 
exoskeleton = 
Mollusca (xetim) 


p T Porifera nt hermaphrodite = 1 añ testis & ovary — monoecious — 4 | 
Coelenterata L atiis = 1 dail testis îa ovary dioecious | 
Platyhelminthes 
Герн self fertilization wasiludaies ralu hermaphrodite Beaten 
Echinodermeta * cross fertilization wastes weluuuniwanie hermaphrodite 
open ‘Mollusca (wen) external fertilization = egg + sperm sntiendadi 
Рае internal fertilization = egg + sperm mtiludauin 
closed 
|- digestive tract Mollusca (n) deidrgniamni 3 via вепат : gurhnda, goñusaañonuiu 
ا‎ экең — soils : Л, wînin, 
Cee дыы nerve net : Coelenter: — 
[тке pies sois 1 angi, на 
incomplete Platyhelminthes ventral solid nerve cord : i н муми, патол, 
CNS Anama, Tann, ну 
" Platyhelminthes > ‚ lan, 
v nans Wasi latuhelminthes » Echinodermata qu 
|- reproduction: dorsal hollow nerve cord : Chorda 
кунн olar cel boleh PAE 
 Tesvatrofiunmanne nematocyst Лелин sexual + internal + cross fertilization 
йш notochord lu Chordata Internal budding (gemmule) 
" veni? Suju CaCO, external budding 
es habitat : diu > da goudachiña, one ñf ua so, | Cregeneration 
Л 
germ layer : 2 du + mesoglea gha spongin waqaq 
‘Lali coelom + non-metameric segmentation 
digestive tract : incomplete + Intracellular Ten collar cell f amoebocyte cell ostia temenî 
RS : diffuse sinu cell membrane майи певт 
банана 88 blood circulatory aystem de — spicule Tarautenelulesuuovienoaty 
liga ‘lairîun gastrovascular cavity 
excretion : diffuse sinu cell membrane + amcebocyfe vondndine (NH,) asilo ens cel 
reproduction. 
Soma : блай 


Coelenterate me 
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Coelenterate 


Зийе-авнәшоз:шаїл 
| asthe sea snemony, утта, fallow, тада, жм n зате 14 velum 
| habitat : бъда, Se f uaaneyaqu 


germ layer = 2 fu L luas (uu green algae siu mesoglea әфшин mutualism) 
E symmetry : radial (planula uu bilateral) 
lii coelom + non-metameric segmentation 
É digestive tract : Incomplete + intra/extracellular digestion $i gastrovascular cavity 
RS 


gastrovascuiar cavity vau diffuse sinu cell membrane 


| аа blood circulatory system tè gastrovascular cavity um „j bill nerve ganglion ша: brain 
nerve net | 
| sentiam dosmwisila 


hermaphrodite 
|- sexual + internal + 
cross Fertilization 


# gastrovascular cavity = Тизчтәлгйлёэ 
# tentacle (wuaesautiin)/nematocyst (iuis) 


|= excretion : diffuse sinu cell membrane + 
‘Ve gastrovasculer cavity ña NHa 


reproduction | alternation of generation (metagenesis) 
budding | 
онш: medusa (usenzwgu nun) sioe, thnayan, 
Platyhelminthes ai, ani ЫЙ, planaria, ишем зүэли, эшем} нй, la ий, sexual V planula 
planula (аїщдйм polyp 
habitat parasite 
erm layer: эб free living |- polyp (hydra sea anemony dennîe aun) annul, 


symmetry : bilateral Ictus fune dan 
coelom : acoelom + non-metameric segmentation 

digestive tract : incomplete + intra/extracellular digestion ñ gastrovascular cavity parasite = anaerobic respiration 
RS free living = diffuse mefamis 
Di blood circulatory system 1 gastrovascular cavity 

nerve system : nerve ganglion 2 1x = brain + lateral nerve cord + ladder type (duslssam 2 idu nedit uuu utile) 


excretion 


Nematoda 


hatf, sessile, asexual = budding j ephyra dt 


L polyp utasa 


excretion Web 


hermaphrodite малба идет, Tousen, эшан 1шїлдзалнү, 


Secretion sexual + internal + cross fertilization | жацца залил, dafs, цал, duinu 
reproduction regeneration habitat: parasite 
oso dosomrounm,, Їз. germ layer : 3 ёш L free living 
# antagonism vex muscle munguara symmetry : bilateral 
free living & cilla sllsieslusoriotnio coelom : pseudocoelom + non-melameric segmentation 
fahaliiinarsiin digestive tract : complete tieunnuuenti digestive tract 
Nematoda RS parasite = anaerobic respiration 
РОР Ë free living = diffusion O, meftawite 


lii blood circulatory system 1# pseudocoelomic fluid 
nerve system = nerve ring (seumeweu) + ventral nerve cord 
excretion = 


Лайон, magaan, залітае (mnu), азаны (Мег) 
habital : éufuuas, rato, huñu 
germ layer : 3 du 


eral excretory canal 


reproduction unu > @ 
qay: bini down sexual + infernal + cross fertilization 
coelom : eucoelom + metameric segmentation I 
digestive tract : complete tieumeuanñ digestive tract баалашка i+ Sion 
RS : Qowisiñunth /glll (parapodia) kou А 
blood circulatory system : аел closed circulatory system, ийнин longitudinal muscle wir 
# pseudoheart, Hb azamwluÑnãoa iî circular muscle 
nerve system : nerve ring seumewet + ventral nerve cord hermaphrodite sexual + internal + cross fertilization 
excretion : nephridium #зйетах 1 $ sev urea > NH,/nephridium quzwüšešotls [ Neris + wusuneia “т unin 
reproduction regeneration sexual + cross + external fertilization 
фоно: cutin лабаво antagonisim ves longitudinal 
Miieuiuidosanendu 18928 septum muscle fiti circular muscle 
maiiesgtiwse undo aie "typhlosole" setae 
Neris isen — parapodia trimni mela askeleton tho 
Arthopod movement. 


Arthopod ma} 
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mos2àm56 


Arthopod 


Teta 
s cass 88 = gil 
‘nth, йй, fe, ба, алтаа, y, domed 
айа excretion : green gland files. 
nsi : cephalolhorax + abdomen 
marestonata ıãneãîann hemocyanin (Cu) залбеа 
unviulsused Hb azane luisa 
Arachnida 
88 a ачаа Дз абве siu 
Insecta (wt max a 
Diplopoda <=. шеш 
RS : book lung + trachea 
Chilopoda excretion : malpighian tubule 


нох cephalothorax + abdomen 


|- habitat ; šu da nme 


| nerve system : brain, nerve ganglion, ventral nerve cord 


|Z excretion : malpighian tubule si^3s uric acid wiexmnemns/green gand luge | L anwar 


— reproduction 

| sunséifhustéey (jointed appendage) 
| exoskeleton = chitin 

L а metamorphosis + molting 


sexual + cross fertilization unl 
У parthenogenesis (lvñlslšwax (n) 
ssquduing) lude, de, usu, зе 


Mollusca 


L germ layer : 384 

| symmetry : bitateral бабе оттйшызтёш өтүн ә: 

| coelom : eucoelom & metameric segnontatien мая 1 d w 2 шет mos 1 $ v1 1 g/tiies 
|- digestive tract : complete #йанаїтылЇлнән "hepatic caecum’ (i wa HCN 

|Z RS : gill, trachea, book lung, book gill Suñti class Furia мба? 

| blood circulatory system : open (š pseudoheart) RS: trachea RS : trachea 


excretion : malpighian tubule 


amun internal 


‘Auth external 


uaagnanu( wae) /usieerdan( na) 

Tiina йул 5 ¢ 

lis 

RS : book gill 

excretion : anus 

онш: - cephalothorax + abdomen wadgestnt 
iBuusiusatyslu Soszeeclis дошли 


OnDemand 


unas, ua, fe, ийа, Jaan, Fomine, шиатилыйа, 94А, nue, urn 
weld viua ç | 
links 

RS : trachea 

Folia siwinfidnuse mns + vendu 

excretion : malpighian tubule 

Anar : head + thorax + abdomen (3 dau) anî 3 dêne 
vnsentilievazg /2 esîran 1-2 ¢ 


excretion : malpighian tubule 
a + эйзи Ñ 15-20 diee 


озш: #з + dala 
muna 8 15-20 tes 


Mollusca sP 
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Mollusca mift? : манул, hie, Sunsis(wenBunds) 
m [ mug : adsis 
habitat s hulu > Se коїн man roman uuo TT: Manian, ma, tvi, vau 
germ layer : 3 $u 
symmetry : bilateral 
coelom : eucoelom + non-metameric segmentation 
digestive tract : complete tipunnwenfi digestive tract 
RS : ай ЛА gil uel lung Cluyeumodiieeifitm (vascular lung) алала mantle sii capillary suäna) 
blood circulatory system : wen open, win closed 
nerve system : ventral nerve cord 


doo la ®егбийцәтэн 

hr dm arene (Сасоз) wennnriio 
aivnyo-vetin 
Silummewla- verlo 


excretion : la 
reproduction : sexual + external + cross fertilization 
[E 


ләтә, ыйа, wawa, Surlemzua, tima. 
habitat : eg lunsvavfown 

Chordata germ layer : 3 h 

symmetry : bilateral 

coelom : eucoelom + non-metameric segmentation 
digestive tract : complete (втш wduwSensia 149 anus), taumeuenñ digestive tract 
RS : gill or cloacal respiratory tree увтіёзтца 

blood circulstory system : open = water circular system 

nerve system : nerve ring sz, nerve fiber Weslueduivwitiomiy 
excretion : amoebocyte йә NH, 


Echinodermata 


p sexusl«external«cross fertilization 
L regeneration us&esüeinu central disc 


water circular system їлёзыўичетан 
reproduction : r movement Ten tube feet + ampulla 
D L endoskeleton sisi беттин askeleton 


Chordata mab | 
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L Chordata 


m diii Protochordate (Lifinssgnduás) 


Subphylum Urochordata 


Subphylum Cephalochordata 


Vertebrate(finsegnduniy) 


[- habitat : munn, ‘Luss 

| germ lager : 3 du. 

[- symmetry : bilateral 

[- coelom : eucoelomrmetameric segmentation 

|- digestive tract : complete tiauentuen fi digestive tract 
F RS : gill, ties, fom 

| blood circulatory system : closed timi Protochordate 


|- excretion : le 
|Z reproduction : sexual + external/internal + cross fertilization 
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[— bacterlochlorophyll 

reaction center unu chlorophyll 8 

gray infrared > UV 

green/purple sulfer bacteria 


L bacterloveridin 
reaction center unu chlorophyll a 
green suffer bacteria 

uitae avus: 


enzyme 
RuBP carboxylase 


Calvin cycle 
illus СЗ, Ch, САМ 
Yynufinnuiñayaq CO, g ; О, й 


photorespiration 
[иймен 


PEP carboxylase 


alleq apaña 


fx : ues (608-800 гт) ца: (400 nm) 
bacteria : lê infrared 

wiifuas ssi ет u chlorophyll Siisemget 

umala photolysis 

ado ATP, NADPH 

light compensation point 

[— sonuit үйдөн CO, (anmala) иїїйнйөтлтүзөї CO, 
L #хЇшйїнфөтүөттлөЇ аёл uriifrinmwets CO, lino nmuiuasin 


|, light compensation point d^ 
guns 
L swa fue mutauaslusnselivaliiesmsais CO, u 


Hatch-Slack pathway 
vallusit Ch, CAM 
їп CO, lšëëñamuduvaq CO, ёз; OT 


liña photorespiration 


L lassatanalusauqaarhu ere 


enfusilssenieit 


snfueulesenin map 


ятлав i 
[CO,] œ photosynthetic rate ee | 
iu hydrogen acceptor 
omo utauwa cell ёз 
dormis CO, qni 


uou баттоо CO, < баттитүї!йән CO, (ялопттитиЙа) 
ugu nones CO, = фәтүтүлїдев CO, (ammala) 


photosynthesis < respiration | 


L. CO, compensation point (samnsuves СО, зумом) 
тэп darma CO, > Beinen CO, (anomena) 
[ШЕ meine 


aser ruves enzyme 
эше 
[этерин rate а: photorespiration 


aebsioves CO, mnuñšuves CO, Ñu a | 
i | 
us RuBP uaz enzyme йе — — 

ñ cO gets — T JBuenefussaeas 

m 

solu e Emu Т Ашен — — chloroplast lstquluñ 

sens Mg&N ешн айр Auli L. ¢ photosynthesis 
madu chlorosis (lanes) N 

granum & chlorophyll аали v photosynthesis 


mcn co-factor 1шөлтаўл chlorophyll | 


‘eestisznetives cytochrome (блытае e”) 


open stoma 
h ——— ^ osmotic pressure 


N" ъала 
| bacteria «zl H,S штит 


L— photolysis 


plant reproduction 


asexual reproduction 


sexual reproduction 


1—06) antipodal uas synergid аалы 
wa (carp) 


sporophyte (2n) 
gametophyte (n) 


1 tdaverstquanvduvluemstnencit 
udi callus 

2 nszğumsuzy cell 

3 lif plantlets 


= wae clone 


WUAINA MN UOLEHOLAT Y 
m 


somatic embryo «n tissue culture 


artificial seed 


endosperm ifiusarngese was 


Triunuon 


1 shiudendaiduvientizen 
2 nisus] 
ER 


4 Miluassoft lisse dente 


stolon 


anduuniieduna: laii oues lai 


wilusineuno, do, assures 
budding 


1 аалы cell wall Тан cellulase 
2 sh protoplasm #тгалиўйшфиттэзиїибэн ethyleneglycol 
3 Їй fusant 


protoplast fusion 


sexual reproduction Ws 


cytokinin essájumsienen 


OnDemand 
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EI 


sexual reproduction за = calyx 

#егйщйшетлн, zamsz 
ähn = chlorophyll OnDemend | 
qu. E Eaunes 


Justo 3 duvferügu, Imdusg 4-5 šu wonga 
эз = corolla 


Auau, nuwon, thio — seuxoowaninas 
pigment ] anthocyanin Tues, йм, dae wilu sap vacuole 


accessory organ dw anthoxanthin Taya wolu sap vacuole 


idus (sepal) carotenoid Tues, uae wilu chromoplast 


usen (petal) —— —— ——À doîîannmnsfoneas 
эз = androeclun — L ndau 3 #uwfenigu Indu 4-5 ğu жетш 


essentlal organ 


reno fmunas (filament) 
inning (stamen) абмазаны (polen grain) L tasqi (anther) vira 4 pollen вас -= 1 sac vrrqwan pollen grain 


m Erimanta‏ — ا 
коатйзйн (carpel, pistil) lL aidea 3 dunfoniga, lume 4-5 šu метео‏ 
gynoecium‏ = 24 


stigma : мейлин &narsenq 
style 
ovary эттэ > 1 ovule 


ala embryo sac 
7 
Amau 2 1 ñawisunoñu Suñduyüsesn 


1712470192195 


СЕ 1 ovule # embryo sac 


1 sac š 1 egg 


ший eenauyral (complete flower) : Synetia 


hypogynous flower — ail euer seslliaugsel (incomplete flower) : vamia 1 
half бобе da th ав n š 
perigynous flower Ü wif ‘eenanyralins (perfect flower) : йипазйэйшагитатёийн 


senbianyssiine (Imperfect flower) : unss&oqwfewasdoui 
epigunous flower TT inferior ovary 


upon Roney sion vani ustidia retest эбим? 


+mnusannuñhuyaen _ mawasouwinuyaes BP 
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L +m9useo0nuñouysen 19491 отце k 
wander (solitary Flower) 1 sae : 1 be 1 FW малы ovule 
А OnDemand 
залы аА шда: 018 1 ovule 


santa (inflorescense flower) wantieen : 1 fusen 
ovde = megespore mother cel (2n) + integument (2n) 
2 1 megaspore mother cel (2n) PS» 1 megaspore (n) + 3 smal сев. 


fnueontiondu 1 Ф051 ovule 


#nugəntienira — 1 Fel 1 ovule 
composite flower 
micropyle : 3 cell = 1 egg + 2 sunergid 


[ ray Flower #тшшәп sinus 
эзїї micropyle : 3 anfipodal/3 cell 


disc Flower arenans diusenavreloun 
sena ` 1 cell 2 nucleus = polar nucle! 


sonia 
К 5 embryo sac = mature female gametophyte 
ndtudueuarndusendedu = perianth/tepsl (nduzaa) 
#юйнтэн 2 nën 


soncnnninayiosinusntertuvalélanlitorwen 1 anther š 4 microsporangium smell microspore mother се! (2n) 


2. 1 microspore mother cel (2n) MESS 4 microspore (n) 


serais 
nazimî 2 ная 


3 1 microspore — mitosis: generative nucleus 
embryo = ausis ee nucleus 


wldeniueen = шійепўзма = unan 4 эїззшйетйн = pollen grain = young male gametophyte 


Heusen lu) + iod (uen) = $502 = bran layer 


5 enaçouasaesisqi (pollination) 


6 pollen grain on stigma 


sonia 
vwehirotinane Bu (7 generative nucleus MOSS, 2 sperm nucleus 
sonbianysaiom — ? "i 
> vusttietiinsn. 8 polen grain fi 3 nucleus = mature male gametophyte 
1 агойжалн ovary ia 
fuga = liess self pollination : pollen grain anasruuestnazênuîuvevêuuêen î 
| учтена = Фәна cross pollination : pollen grain ssavzwwemmesiois ячасйшийуйашнэйш "780948 (double fertilization) IMP 
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iéslivuen ovule 5 


š wax йш щуйнїл 
a m ‘OnDemand 
18 sperm (n) + egg (п) ~ zygote (2n) = embryo (2n) integument seed coat 2 lacs iilos | 
| 4 : 
— embryo 2 "lias: — әм 
279 sperm (n) + polar nuclei (nen) = primeru endosperm (3r) аюо! " йкел Aias us! | 
endosperm [= idus cotyledon 1 lazan Ridens | 


epicohj — aristis — lu, een, dob 
hypocotyl — llus — doli 
гадае — à hypocoty — mn 


асакетиттыэ ви, Iviu, protein 
sallu Salesiana + acum aria тшм 


[1 NIN 1 ovule : waders aider : wan, usia 
| 1 IS малы ovule : мад want : цаа, 
йз, майе 

| wanwisly : wangu (aggregate fruit) : tannin 
ee +B osten aero 

[— fmisendu 1 8818 1 ovule : катэ (multiple fruit) 

фоне дате anın vi 

(Rane | frusentmo 1 344 1 ovule : waen : eju 

L composite flower was 


чїй = вацй 
waqa 


7139904140 


x HT 
ano > 
[ hypocotyl Faia 
epigeal germination Salud 


hupogesl germination | 
"iiiusieog aan | 
epicotyl Fg 


Selina + au vyu aan 


waus (pericarp) ——— abi 


Shusessen = nafa : sanj алй apple aasawa? wie 


балдай = aril : алгала vr dl od 


EJ 


alternat 
wenipuxdedeude vil О; uwit alternati 
amylase : ийг — maltose 


protease : protein — amino acid 


OnDemand 


emat 


d'iusan sooner liue 


Anidusiensstrounosaantenns 


asexual stage 


mosis meo 


Ў 2. ann ls 7 
а айный o, зешн О, zygote(2n) — embryo — sporophyte — spore(n) 


vadis feos O, > natu lunnreen 
йл: riven 
quei L байр c wonton 
безот: fot engu йпплөзан us 
ue اا کے‎ uem ossium mlna Ange 
stint vende (seed dormancy) 


vlfontusdeliuei ii win 
" women, fansuaen 
wily : одеа Темиде, osa, #0 дейши 
иїйөоўйшадайнө1# o, siu wily йн O, , Yoltulšentuuideuan 
embryo ааа? quant call wqholusrurqoqo 
ansniulensvenvesada : aries lunciteina, ose abscisic 


Їч vascular plant 


mitosis 
ancheagonium — egg 


m 
spore(n) = s sq ae sperm 
майа non-vascular plant 


sexual stage 


anmañdnažumsson : gibberellin, cytokinin 
vini, Тогол, uzasna, serene bisecting 
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sesta rYen 


OnDemand 


plant hormone plant hormone 


wšə phytohormone 


nTa phytohormone 


auxin 


gibberellin 


cytokinin wel ludos 


dwsnsunm polarity nu ln diues 
(avane) 
uasanzafîaann yeast 


qon dade 2 flame 


[auxin] & Yüavəsileuñe Suasenosiet qyuêulaves#îi 


abscisic acid ётятл: lu 
wîoalufunîa/ua/ aon 


auxin sewer: TAA 


L NER ^^ auxin vañəwñivšuaq 
shennan 
sonde 


‘auxin davesew (dowintnanrseenzin) : IBA, NAA 


C,H, (ethylene) fu gas 


suavi 
mmm viadlewifilignuararii auxin game douvesfiat йин 


Buts vemire Misswusedowuasl 


птар наана nw lulium swa 


nuns vnu nitide osi 


m"—P 


айы — баи 
Hut auxin diu tissue culture 


Bess cycocel duemnsatye gibberellin == цаты 


satquaoaosen vert) na 


кійъцаопдо а моток Лайка une азоо, 


asedunrsvenvenaiiaus птафиота увозу 


nluoosufñuuusnvəqaənnayüa 


iWannsasnasnuarñaus xzapmsusverwali 


#зубаенацасәәап lunosutisiaduazon:53 qjulamiutiasvasirad 
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перетне затей вцагка быа 


йпбзплатццахбаёоуетчайн асат 
asequnrsfiavestnaly ийваалтяли Лабойка тео 


asetuin ethylene йә nssdunrstindvenadae 


ilu gas asewiqensetaun7 metabolism vasi 
Vomawostoefiualügn. 
mum 


naequnrmngaizevedluuacmandsluengn ya 
Miesewsrensztraunrs metabolism vare Tamawietaciinaliign 
n 
d 


Genrsluavesmewsnuarenensarne 


vienossenuda (атабай abscisic acid) 


Ë. Р 
sgtnuveesenld (photonasty) LL positive hydrotropism — sonans mid 
wu (epinasty) T Suas 
š ашап milan 


w (huponastu) 
da auxin ёличетите 


nastism ляв дабан 


OnDemand 


autonomic movement ssusussssdsdinenwilu esp.auxin 


nutation wiswawnzdaunes 


uosfrunievaxiatqnétle 


spiral movement dauvesiiefievawantien = circumnutation 


twining movement ёэйшбашшипйнуйн Яйезнйенугалёцйвоцце 
peratonic/stimulus movement 

tropism usñəwlwaguyusñnšauda 

| phototropism T positive phototropism rlantmeesiumudownuas 


— negative phototropism tlsntrsnsiiuwiuas 


| thigmotropism |- Positive geotropism 


negative geotropism ee 
wsiqvosieums (tendril) date E 
Tones 


I— chemotropism 


L positive chemotropism 
L hydrotropism 


ñ0sqənwaeqarssqurq 


usesonwen 


turgor movement Is 
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contact movement 


guard cell movement 


sleeping movement vessitosión lëñuuaa —.— lueneeen. 


2 


moauñuugqaqoq pulvinus #ямйлаћ ыйыта ёцёчават 


cell ui Tengas (nyctinasty) 


РЕТ de [ ass амёт паь ааа iiie sin eszwios cell 
алабота лавагаблетаві эша отат 


" [— ome dluvesbsleremasiegnoszifeu (seismonasty) 
photosynthesis 4 ^ L.-oslluvesiuenuwenues: dleunassndaia (higmonsstu) 
^ osmotic pressure 
iadonusoiuis + T 

abscisic acid Ru 
злоба u 

sheenain guard cell 

cell dira 

лаба 


‘OnDemand 
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5919101981077 


OnDemand 


mechanical digestion 


m 
L йм (gizzard) 


peristalsis nivên uan 


nen 
wanenî 


omne 
dln 
О] 


мий 


antagonism а! longitudinsl muscle ee УИ 
fat emulsification circuler muscle. отим 
enzyme ‘ides 
nln 


enzyme 
hydrolysis = A + H0 > B 


amoeba : phagocytosis by pseudopodium 


peramesium : food Wave oral groove 
å cilia фэн —> food vacuole 


sonido cell leta. 
euge —[_ photosynthesis sneilauntilil О, 


scolex me host | 


extracellular digestion 


Legiunii (ufe, т, bacteria) 


Infr&cellulér digestion T collar cell wna албата Л : glycogen > lues > едва йцы 
| sponge [Е amoebocyte snwsyunalyqj | 
L'ashwsssasa 
diffusion sandioie Incomplete tract (one-hole-sac) sb | 
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mixed digestion 
hydra = nematocyst Зийа 
gastrovascular cavity 


матын. pharynx dus = Intracellular digestion 


branching gut 
wend lulî == gut 


oral sucker 


| extracellular digestion 


gland cell : anna = extracellular digestion 
digestive cell : & Flagellum $^ food vacuole 


Sotlusomedeusiton 
Лавы 
Titoman 
tho ёчйиў шөлүн 
жекен —— nerve ring deren 
мазарлуу pseudohear! &ewren —— thu peristalsis 
oseuwiesinewns (crop) viilimuannalinnğu 
fu (gizzard) tantana 
intestine typhlosole vfadiusiüannsgedu 
anus mn 


symbiotic digestion 


Nematode 1йешёч 
Arthropod 
" thn —— sinséirioiluseo seis #efu(chewing] —— 
masan йеўнәгаїзлїлїөн = hepatic caecum (амн) бада (plerce-sucking) 4 
zune ا‎ tonius salivary gland ga (siphoning) ГД 
intestine —— бөя | farstourlantonrsdrstie tāu (spongelike): m 
seven 
insect anus 
wanen š 
i = 
T eee Gand malpighian tubule — saña uric acid 
midgut Гане = hepatic caecum | á, (gizzard) Пешт 
ATENEO NT ш ет 
hindgut- anus— mnri sew? N-waste ÑUMNIWIT 


symblotic digestion a. 


61 


rumen атсанг а 5 
тутро digestion reticulum өтөп:їгйз 
[- tive cellulose uniaan : Trichonympha _ ayesan, gn ; caecum hrs] omesum eszaeamdiundu OnDemend 
L tien cellulose lu herbivore Г Т ОИГО нии 20 4 isu 6 йем шети 2 чэн 
usn " incisor 1:С:Р:М=2:1:0:2 
| mouth inde 32 4 idu 6 von ы 
reno БЫ Premoler I:C:P:M=2:1:2;3 
"m din premclarvesiuusi Surlinuwis molarvesfudouu 
ilk teeth | 
| pharynx r + i pA enamel wien (usage) 
permanent ي‎ e sa өне 
lymphatic duct 
ال‎ pulp cavity 
мочат paan | 
ене += dugeinafeuves enamel — enamel/cementum | 
жеш» Г dentine vessel Я | 
Five їс duct 
шр самі! 
E parotid gland E Pulp cavity قت‎ 
V sublingual gland — # cementum йн rid i 
dentine М 
Pan wantu а Р lymphatic duct 
nerve 
submaxillary gland. == uh me 
| Les F | Les F ‘ie mucus > serous мё serous > mucus 
8 taste bud Fura nerve VIL nerve VIL 
тийет аба аы 
| tongue. sanior " 
ГА 
L_ hard palate tavlumzeendus [- Y 
LULA 
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L -— tanguna mastication 15 hu 5 
ешёлай = pH =6 6:75 i 
h 
‘abs}<ption amnnanihanti = bolus اا‎ 
electrolyte 
Basil lenmastieuuagn | ж amylase uie» dextrin-» maltose 
soft palate E EEE Bandon dvd lenrzenasl 
س‎ uvula sorlsossenidus. waman o tnn | 
Meer к gand RRs = au | 
iglotti А waahuyotilagañuyamwën 
RE 1 Sušusonslsiouya aispa, 
2 dli налива soSuBemaiuy nila = 
35 ida cardiac sphincter : asein esophagus 
x nêv epiglottis | 
si absbéption & enbdne ا‎ sasin Al pyloric sphincter : fads duodenum | 
4 ойлшйгевузнйтй | 
К 5 атиттйлиавевтитт 
| esophagus r nimias 
£ sen ean 
dena —T- патанае пат-ла 
L mucus gland anan peristalsis _ jy tona — ан 
май Huon. iota amylase anin | 
L_abs}Xption & engine —— sphincter muscle 
|— nse fundus — 
nahamia 5 sen 3 du — 
dose = ПҮҮР 
e: 50 ст? pylorus | rugae %онйийиййз (Lif villus) 
mucus cell : a$»mitenannifonss us 
vi pepsinogen (inactive) 
parietal cell: ыба НО 
ai prorennin(inactive) 
chief cell - wae enzyme 
L alain gastric lipase 
endocrine cell: hormone gastrin 


ode ту) 


63 


tonic contraction : move uuundutoungnadnenwersiie ion 


amino acid 
akii PTUS peristalsis ` майма usann tonic contraction 6 uin dipeptide 
trin өз:ўшөззийз HCI 
а girin assy tripeptide 
duds НО + pepsinogen =» pepsin peptide 
pepsin + protein > 
ans Intrinsic factor Ян В. gawî ileum сей, аЛар Í— Tr — 
n rennin+ casein => paracasein dipeptide 
absorption — f пту 
alcohol pepsin+paracasein =» орис 
eplide 
амп lipase denature T M 
балала м ч г їой 
конды бча wwnathuorsiynir Bunin'chyme’ БЕТҮ 
Ж, L. cholecystokinin osequnrsiinia 
и microvillus 
duodenum: абве 
umm D 
н siodooGoniottis uiu š 
Jejunu RD Hon mex — P r 460 gall bladder NaHCO, 
un Ku vitamin | denen! bile salt — 
leum spen By lL masou bile pigment 4 irubin 
I sonden aba biliverdin 
жй кешй | ll enzyme 
н iti ۾‎ Rigo М e 
Арада тонет kaki L win emulsifier : lvi + bile “2 nsalviiu + nfwwesea 
ñ ristalsis оныч дали? 
L antawa Pun = detoxification 
‘absorption а gi ains (bile) | blood reservoir 
arifiéus [- azan glycogen 
fj- ае urea 


L aina protein Tuñas 


domua eb 
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L adu 


— pancreas Ë A) 
E NaHCO, —— aenssainnszins 
lipase —triglyceride/bile - glycerol + fatty acid 
— ule/dextrin => maltose ااا‎ 
mm ее trypsinogen + enterokinsse =» trypsin 
absorption protease. trypsinogen: Fisiak 
cchynotrypsinogen r chymotrypsinogen + trypsin =» chymotrypsin 
gi ass 
procarboxypeptidase——procarboxypeptidase + trypsin =» carboxypeptidase 
ти өн peptide mw -COOH 
nuclease У 
deoxyribonuclease 
L qaqa _ enterokinase —— trypsinogen + enterokinase —» trypsin 
disaccharase maltase — maltose => 2glucose 
[т sucrose — glucose + fructose 
protease lactase lactose — glucose + galactose 
j dipeptidase : tien dipeptide => 2emino acid 
|_tripeptidase : Jeu tripeptide — amino acid + dipeptide 
lipase L- aminopeptidase : tien peptide mw - NH, — amino acid + peptide #йшач 
— triglyceride/bile +» glycerol + fatty acid 
а ‘amino acid 
үа топозассһаг\де 
water soluble ne 


LII 
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L stave p- caecum чылы herbivore 
tise neni |. sppendix [ге 
өй | colon. usenet. 
sorption на 
E | rectum Mi 
defecation swnsiaunuqa 


I on internal sphincter 
еўте 


external sphincter 


Есой ae К uaz By 


ascending 
transverse OnDemand 


descending 
sigmoid 


Hao 


water soluble vitamin 


internal anal sphincter : involuntary 
L external anal sphincter : voluntary 


AuusiacBenilnmantievinxededdlationns 2,000 sti šowlwqjaršəqmnania 
50 Bil usitieqiunduwelluenyfiieune oseviedne y 12 Biyarinibunr ааа anuwevesnrs 
йаша ЇЇдилалийшүпуз fuentes psiuennridimeletion farmurin 
Giouiomerinsdcailuaiurund 24 dolus АЙ аззоб gssosenieuidiuvus 
#ншагиўа йөўнїлийагиүөйлїг ТЇЗ ЛЇЎтє лш йен йгтлттїйаЇтанг а: ЛЇЗ wr 
Sotim sindi livionyn цахяотага баните memes ann экэн 
earuatauarsllathn Tuyru Ra dn walämolege аала ш sendnislinonsu Зпзутїлийоёз 


этЇйїйшөлөтүүн чәциїшагивапаввй #зсалаплтоавяэлшнгйтнтүйшик died дала 
sao anqusu 


mineral 


urobilinogen 


| OVERVIEW J Wee a 5 a Ë f 
» а 
i isi $2?12/908131 1221210899) 
Зей artery q 
wu uu qe 72s5s/uofi ooi ax ‘Ondemend 
йт temperature nem 
4 pulse хи rt tere 
4 epinephrine 
circulatory system blood pressure systolic pressure : sarméugvgevasiinde 4 caffeine 
wie diastolic pressure : sonaiudngavei eani 4 nicotine 
(3) blood vessel mwiemwiu Г SPhygmomanometer — M 
полой ова gen mds ndis uazdon aaas y vagus nerve impulse 
won ef artery зоцир 
е ^ r 
lymphatic system : Y so wuhuseverinemmu 
© 1 
rw : 120/80 yage ww > ude 
| dde : 110/70 hypoxia Astress | 
| hypertension > 140/90 mmHg € Ados 
kip nm 
ER tricuspid : u blood want RA Калин 
r atrioventricular valve 
bicuspid : бм blood rand LA A fama 
pulmonary : ñu blood 1wanšn RV A epinephrine 
— sonner valve sas ём blood lwanain LV Y vagus nerve Impulse} 
sinan mesoderm {ын pericarp ga Teele + лали 
epicardium : coronary artery P wave arteriosclerosis 
myocardium : wungs& cardiac muscle SA node iuen veer nduves atrium L— atrium systole 
tcu s TN [* impulse srann SA node L ORS complex T ventricle systole 
rn RA : Susan superior/inferior vena cava و ر‎ ече ҮНӨ wes йды 
„зи i: ЕКС — fandulwitweriale L ventricle diastole 


RV : Знала RA iitlsemos pulmonary artery 
LA : Fran pulmonary vein le LV | 
blood vessel Mb 
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LV : Susan LA Їй aorta _ 


ñawasonslyayas 
коддан 


Туагәпалоё Ла 


ата 


бомаза 
СЕ 


iow 
enchiluduisee. 
pulmonary artery 


ico 
esc audes 
pulmonary vein 


S vscilududes 
Pulmonary vein 


dudes 
artery uis 
аЛа vein 


snilvavenaen 
dues. 


sein 
ventis 


= зәйилейзЇз 

 sioudieitnus 
vaveidos 

= айлиайгачытавт 
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